Poly(ethylene terephthalate) (PET) was mixed with a block copoly(ester-ether) (PEE) and spun into fine fibers by a melt process. The blend fibers were drawn in water at 92°C and annealed at 200°C in silicone. The microstructure of the blend fibers was investigated by means of WAXS, DTA, microscopy, density measurement, and tensile experiments. In all fibers, PET was distributed as continuous fine fibrils in the matrix of PEE. The diameter of a PET fibril was almost in proportion to the PET content and of the order of 0.1 micron. The matrix PEE was in unoriented state due to the annealing above its Tm . Tensile properties of the blend fibers were rather tough and elastic because of the cooperation of the elastmeric PEE with highly oriented and crystallized PET. These structure and tensile properties were compared with those of natural wool. The formation of copolyester due to an interesterification between PET and PEE was disclaimed by means of WAXS and DTA experiments: The reflections of both components were clearly distinguished in their x-ray scattering diagrams and the melting peaks of PET and PEE were separately observed in their DTA traces.
INTRODUCTION
In a previous paper1), we revealed that in some bicomponent blend fibers (1) the minor component polymer was usually distributed as rather long and thin fibrils floating in the matrix of the major component and (2) the fibrils entangled mutually and run parallel to the fiber axis.
This microstructure of the bicomponent blend fibers is quite resemble to that of natural wool in which many microfibrils of about 70 A in diameter are surrounded by matrix materials and packed in hexagonal arrays being about 100 A apart2). Furthermore, the microfibrils of wool are made up of highly oriented crystalline polypeptide material, while the matrix being constructed with randomly oriented amorphous polypeptides. This complicated microstructure results in the superior properites of wool, such as the excellent recovery from strain and the dimensional stability. * Present Address: Viskoza Loznica, 15,300, Loznica, YUGOSLAVIA ** To whom correspondence should be addressed These facts lead us to an idea; we can possibly produce a fiber having the structure and properties similar to those of natural wool by adopting a proper pair of linear polymers. From this point of view, in the present study a rigid crystalline polyester, poly(ethylene terephthalate) (PET), was subjected to blend with a thermoplastic elastomer, a block copoly(ester-ether) (PEE), whose chemical structure is illustrated in Figure 1 together with that of PET. PET is a well-known fiber forming crystalline polymer with some excellent physical properties, while PEE behaves as an elastomer even at rather low temperature because of its low Tg and poor crystallizability 3-5). T-10 a) The spinning temperatures were adjusted at the feeding zone, T,, and the metering zone, T,, of extruder barrel and at spinneret, T3.
T-12
As seen in Figure 4 , the maximum draw ratio of the blend fibers is always smaller than those of the parent polymers. This may be attributed to the rough distribution and caused by the rupture at the boundary between the components. 
Tensile Properties
The residual elongation of the drawn fibers is plotted against the draw ratio in Figure  5 .
In both blend and unblended fibers the elongation decreases markedly with increasing draw ratio. X-ray' Diffraction Figure 9 shows the WAXS patterns of drawn and undrawn PEE fibers, indicating that the orientation of the crystalline poly(tetramethylene terephthalate), the hard segment of PEE, increases with an increase of draw ratio. The pattern D, taken for the most highly drawn fiber, seems to be typical of well-developed fiber structure.
The WAXS patterns of the as-spun and the drawn 50/50 blend fibers are shown in Figure 10 . The pattern A, obtained for the as-spun fiber, closely resembles that for the as-spun PEE fiber Melting peaks for both components are almost independent of the composition and no additional peak can be seen in the figure. This implies that both components distribute roughly in the blends and the interaction at the boundary can be neglected.
Microscopy
The microphotographs shown in Figure  13 represent T-16 gation at break reduce while the tensile modulus increases as a result of the annealing. In Table 3 the elastic recovery of the drawn and annealed blend fibers is compared with that of a natural wool, presented by Beste and his coworker"). ). The elastic recovery is defined as the ratio of the elastic extension and the total extension.11)
In the present study the sample fibers were stretched in a tensile tester upto 4 or 12% of their initial length at the extension rate of 400%/min and immediately unloaded at the same rate. major component made the fibrilar net-works
is not yet clear. Although poly (tetramethylene terephthalate) sequence in PEE is very similar to that of PET in the chemical structure, the formation of copolyester due to the interesterification between both components during the melt process could not be detected by means of WAXS and DTA techniques: The reflections of PET were clearly distinguished from those of PEE in their WAXS patterns. The endothermic peak temperatures were also independnet of their compositions and the height of the melting peaks was almost in proportion to the contents. This microstructure of the annealed blend fibers has a strong resemblance to that of natural wool, except that the thickness of the fibrils of the fibers prepared in the present study is of the order of 0.1 micron but that of natural wool is about 70 A.
The tensile strength, tensile modulus, and elongation of these drawn and annealed blend fibers were 40-50 kg/mm2 (3.4-4.4g/d), 300-500 kg/ mm2, and 35-50%, respectively. These are greater than those of a conventional natural wool: The corresponding values of wool are 1-1.7 g/d, 130-300 kg/mm2, and 25-35%, respectively. In addition, the elastic recovery of these blend fibers was almost equal to or greater than that of natural wool.
